Cytokine modulation of TH1/TH2 phenotype differentiation in directly alloresponsive CD4+ human T cells.
Organ graft rejection is caused by the recognition of allogeneic MHC molecules by recipient T cells by two different pathways. The indirect pathway of alloreactivity requires the presentation of MHC peptides from the graft by autologous APC, as with conventional antigen. The direct pathway, on the other hand, requires the recognition of foreign MHC on foreign cells. The regulatory mechanisms for this component of alloreactivity have not been extensively studied. We show here that the T cell response activated by alloantigens in the direct pathway is similarly constrained and modulated by cytokines, as has been shown for classic antigen presentation. Thus, the inclusion of IL-2 or TGF-beta in MLC performed with purified responder T cells resulted in outgrowth of cells secreting IL-2 and IFN-gamma, whereas addition of IL-4, IL-10, or anti-TGF-beta encouraged outgrowth of cells secreting IL-4 and IL-10. T cells alloactivated via the direct pathway and then cloned in IL-2 alone secreted IL-4 and IL-10 as well as IFN-gamma and IL-2 (Th0 phenotype). Established clones remained susceptible to cytokine modulation, such that IL-4 and IL-10 decreased their secretion of IL-2 and IFN-gamma, whereas TGF-beta suppressed IL-4 and IL-10 secretion. The first alterations of Th0 toward Th1 or Th2 phenotypes could already be observed after only a very brief exposure to cytokines of 48 hr, followed by extended culture with IL-2 alone. These results confirm that human T cells with Th1 and Th2 phenotypes, recognizing alloantigen via the direct pathway, derive from the same IL-2-secreting precursor and can be manipulated by cytokines in an analogous fashion to conventional antigen-reactive cells. These findings may have implications for manipulating the direct pathway of alloantigen recognition in human organ transplantation.